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Fast and Frugal: Trains with New Technology
Siemens is turning high-speed trains into energy-saving champions with a series of new technologies. Passengers travel at speeds of up to 350 kilometers an
hour on the Velaro, a further development of the ICE 3.

The trains consume the equivalent of around 0.33 liters of gasoline per passenger for
every 100 kilometers, while beating airliners in terms of travel time for trips of up to 1,200
kilometers, when transfers and waiting times are taken into account. As reported in the
research magazine Pictures of the Future, intelligent controls, recovery of braking energy,
and improved aerodynamics account for most of the savings. The Velaro debuted on the
Madrid-Barcelona line in early 2007, and it is now also speeding through Russia and
China. Service in Germany and France is scheduled to begin in 2011. And it will speed
through the Channel Tunnel.
Like the ICE 3, the Velaro does not have a locomotive at the front and back of the train,
but rather has drives at every second coach. This provides space for more passengers,
and the train can accelerate better and negotiate steeper grades. The motors produce
about 8,000 kilowatts, or 11,000 horsepower. Roughly one third of the energy can be
reused because the energy released during braking is almost completely recovered at
each wheel drive.
A smooth roofline prevents formation of the turbulence normally created by roof-mounted components such as air conditioners. A new
contour also reduces air resistance in front of the train. All together, the improved aerodynamics result in energy savings of between six and
eight percent. Inside the train, the halogen lamps used previously have been replaced with efficient LEDs, which reduce electricity
consumption. The load for the air conditioner also decreases because LEDs produce significantly less waste heat. A new energy
management system only activates as many power supply blocks as are needed at the time. Fans are speed controlled and only operated
when needed. Most of the electricity-consuming features go into standby mode or are turned down as far as possible when idling.
Driver assistance systems avoid unnecessary braking and acceleration, which yields an additional six-percent energy saving. The train can
save ten percent more if the engineer is trained in environmentally aware driving, as is the case in Germany, France, Austria, and
Switzerland. The high-speed trains are part of Siemens environmental portfolio, with which the company generated about 28 billion in
sales in fiscal year 2010. (IN 2010.12.5)

